SUMMARY Five patients with adult acquired hypogammaglobulinaemia, four of whom were achlorhydric, were studied. Jejunal bacterial counts were much higher than those in a control group of acid secretors, but were similar to those in a control group of patients with pernicious anaemia; Giardia lamblia were isolated from the jejunal content of all patients with hypogammaglobulinaemia.
Gastrointestinal symptoms occur frequently in patients with hypogammaglobulinaemia, and Rosen and Janeway (1966) reported that more than half of such patients have diarrhoea or steatorrhoea. In those patients in whom a flat intestinal biopsy is accompanied by hypogammaglobulinaemia or selective IgA deficiency, a gluten-free diet may result in clinical improvement (Green and Sperber, 1962; Crabbe and Heremans, 1967) . In other cases, the administration of fresh plasma which contains IgA has been associated with remission of diarrhoea (Binder and Reynolds, 1967; Gryboski, Self, Clemett, and Herskovic, 1968) , and where a response to oral broad-spectrum antibiotics is found (Gryboski et al, 1968; Mawas, Sors, and Bernier, 1969; Collins and Ellis, 1965) proliferation of bacteria in the intestine may be the cause of the diarrhoea and steatorrhoea.
Previous studies have included a few observations on the flora of the upper gastrointestinal tract (Collins and Ellis, 1965; McCarthy, Austad, and Read, 1965; Mawas et al, 1969; Dubois, Roy, Fulginiti, Merrill, and Murray, 1970) but apart from one study (Hersh, Floch, Binder, Conn, Prizont, and Spiro, 1970) there has been no attempt to quantitate jejunal bacteria in a series of patients with hypogammaglobulinaemia. In the present study, an attempt is made to correlate the gastrointestinal disturbance in patients with hypogammaglobulinReceived for publication 28 November 1971. aemia with the number of bacteria in the jejunum and with possible abnormalities of bile salt metabolism. Deconjugation of bile salts can be the cause of steatorrhoea in patients without immunological deficiency (Gorbach and Tabaqchali, 1969) .
Materials and Methods

PATIENTS
The clinical details of five patients with adult acquired hypogammaglobulinaemia are shown in Table I . Three of the patients with hypogammaglobulinaemia were receiving long-term antibiotic therapy for chest infection. This was stopped for a period of three weeks before any of the studies was performed. A further five subjects who had no evidence of gastrointestinal disease were used as normal controls. Eight additional patients with pernicious anaemia were studied because four of the five patients with hypogammaglobulinaemia were achlorhydric.
METHODS
The 24-hour output of faecal fat was estimated from five-day stool collections by the method of van der Kamer, Ten Bokkel Huinink, and Weijers (1949) . The normal value is 6 g/24 hr or less while the subject receives a dietary fat load of less than 70 g/24 hr. Vitamin B12 absorption was estimated by the Schilling test and by the whole-body counting method (Finlayson, Simpson, Tothill, Samson, The tube was then slowly withdrawn into the stomach and after five to 10 minutes in situ aspiration of gastric juice via the second lumen was performed. The first 5 to 10 ml of aspirate was discarded, further samples being analysed for bacterial content and pH. BACTERIOLOGICAL 
STUDIES
Serial tenfold dilutions of the intestinal secretions were prepared in broth which had been rendered anaerobic by pre-steaming and storage in an oxygenfree atmosphere for 24 hours. The culture media are shown in Table II . Plates for isolation of anaerobic organisms were stored in an oxygen-free atmosphere until immediately before use.
Media 1 and 2 were inoculated by spreading the surface of the plates with 0 1 ml of undiluted intestinal fluid and of tenfold dilutions up to 10-6. Media 3 to 10 were inoculated with single drops of each dilution according to the method of Miles and Misra (1938 10 Reinforced clostridial agar with 10% blood, 100 Ag/ml neomcyin, 7.5 gig/mI Anacrobically 48
Bacteroides vancomycin (Finegold, Miller, and Posnick, 1964) Organisms isolated from the jejunal juice were incubated in the presence of taurocholate3 (4.0 m moles/l) for a period of 48 hours and the appearance of unconjugated cholic acid assessed by thin-layer chromatography.
Results
The results of the faecal fat output in the patients with hypogammaglobulinaemia are shown in Tables  I and IV , and in the patients with pernicious anaemia in Table IV . The findings on jejunal biopsy, and the vitamin B12 absorption of the patients with hypogammaglobulinaemia are shown in Table 1 .
SERUM IMMUNOGLOBULIN LEVELS
The serum immunoglobulin levels in the control patients, both normal and with pernicious anaemia, were all within the normal range for the laboratory (IgG: 700 to 1,675 mg/100 ml. IgA: 89 to 315 mg/ 100 ml. IgM: 45 to 250 mg/100 ml). The results in the patients with hypogammaglobulinaemia are shown in Table I .
BACTERIOLOGICAL STUDIES
The pH of the gastric contents of the normal control subjects was between 1.1 and 4.0. In these subjects, bacteriological analysis of jejunal juice showed only a scanty growth of organisms, mainly streptococci, lactobacilli, and veillonellae, the mean logarithmic counts being 3.6, 2.4 and 2.5 organisms per ml, respectively.
The results of bacteriological studies in the patients with hypogammaglobulinaemia are shown in Table   III , and compared with those in pernicious anaemia 'Maybridge Chemical Co., Tintagel, Cornwall. in Figures 1 and 2 . Although the patients with hypogammaglobulinaemia have relatively high bacterial counts in the jejunum when compared with normal subjects, they are unremarkable in comparison with counts obtained from the group of patients with pernicious anaemia.. When the anaerobic flora of the jejunum in the patients with hypogammaglobulinaemia and patients with pernicious anaemia are compared (Fig. 2) , it is seen that three of the hypogammaglobulinaemics had bacteroides species (when these are regarded separately from the 'fusiforms'), whereas the -patients with pernicious anaemia did not.
Microscopic jejunum. This organism was also found in one of the control patients with pernicious anaemia, but was not present in the normal subjects.
BILE SALT STUDIES
The results of the bile salt analyses on the jejunal juice of fasting patients are shown in Table IV . Unconjugated cholic acid was found in four of the patients with hypogammaglobulinaemia and in six of the patients with pernicious anaemia. The concentration of total conjugated bile acids was between 3-2 and 15-5 m-moles/l in the patients with pernicious anaemia and 0.5 to 2.5 m moles/l in the patients with hypogammaglobulinaemia. In response to the fat-containing meal, the concentrations of bile salts in the upper jejunum of (Tomasi, 1969) that immunoglobulins play an important part in the regulation of the normal flora, and the resistance of mucous surfaces to colonization by potentially pathogenic microorganisms and viruses. If this is correct, then in hypogammaglobulinaemia, the intestinal conditions might exist for the proliferation of bacteria. In the patients with hypogammaglobulinaemia, the results ofjejunal culture which showed large numbers of organisms compared to normal controls were similar to those described by Hersh et al (1970) except that we found relatively large numbers of Bacteroides in three out of five patients. Gastric achlorhydria is a common finding in patients with immunoglobulin deficiency diseases (Twomey, Jordan, Laughter, Meuwissen, and Good, 1970) , and the absence of gastric acid is associated with increased numbers of bacteria in the jejunum (Sherwood, Goldstein, Haurani, and Wirts, 1964 The presence of an abnormal flora in the upper small intestine can be associated with malabsorption of fat due to the production of unconjugated bile acids (being the products of bacterial deconjugation of bile acid conjugates). This causes a reduction in the concentration of these conjugates to a level below that necessary for the production of micelles, and fat malabsorption results. The concentration of total conjugated bile acids in the jejunum of fasting patients was lower in the hypogammaglobulinaemic group than in the eight patients with pernicious anaemia.
However, it was demonstrated that in response to a fatty meal, patients 1 and 2 (faecal fat excretion 18.1 and 8.5 g respectively) achieved adequate concentrations (Badley, Murphy, and Bouchier, 1969) of conjugated bile acid for normal fat absorption to occur. It seems unlikely that these low fasting bile acid concentrations in the hypogammaglobulinaemic group were due to malabsorption of bile salts since it has been demonstrated that a subnormal response to a fatty meal accompanies bile salt malabsorption, eg, in ileal-resection (Van Deest et al, 1968; Percy-Robb et al, 1970) . Decreased bile salt synthesis is unlikely in view of the normal bile salt response to a fat load. A dilutional effec. has not been excluded in this study. Thus, although the fasting ievels of conjugates in hypogammaglobulinaemia and pernicious anaemia appeared different, there was no evidence that the low level in hypogammaglobulinaemia reflected differences in bile salt concentration in response to food.
In the present study, some of the patients with hypogammaglobulinaemia and some of those with pernicious anaemia had low concentrations of unconjugated bile acids in the jejunal aspirate, and studies in vitro defined some of the bacteria which were capable of deconjugation. Both the morphology (Dawson and Isselbacher, 1960; Low-Beer, Schneider, and Dobbins, 1970) and function (Dawson and Isselbacher, 1960; Dietschy, 1967) of the small intestine of the rat, guinea pig, and hamster may be altered by the presence of unconjugated bile acids in the intestinal lumen. However, the concentrations of unconjugated acids required to produce these effects have been shown to be, in general, greater than lmM although a concentration of 5 x 10-4M of deoxycholate has been shown to inhibit fatty acid esterification (Dawson and Isselbacher, 1960) . It is unlikely that the presence of unconjugated bile acids which we have found in our patients is related to the mechanism of malabsorption since there was no relation between their concentration and the presence of a raised faecal fat excretion.
Whilst it is appreciated that the present study did not proceed to assess the bacteriological flora at different levels in the small intestine (Gorbach and Tabaqchali, 1969) and did not assess whether the bile salt response to a fatty meal could be sustained on subsequent occasions (van Deest, Fordtran, Morawski, and Wilson, 1968; Percy-Robb et al, 1971) we could demonstrate no specific factors causing gastrointestinal disturbance and steatorrhoea. It may be that disturbance is due to a combination of minor mucosal abnormalities and repeated viral and bacterial infections, together with the presence of Giardia lamblia. 
